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Chemistry. -- "Injluence of dijjm'ent cornpounds on tlte destruction 
of 1JwnosaccAarids by sodiumhyclr'oxide and on the inve1'sion 
of sucrose by hyd9'ocltloric acid IJ'!-. By Dr. H. 1. WATERMAN. 

(Communicated hy Prof. J. BÓESFlKEN). 

(Communicated in the meeting of June 30, H117). 

In a previous eommllnieation 1) it has been proyed that In alkahe 
solutions amino aeetic acid and a amino propionic acid behave abont 
as one-basic acids, because they retard the destruction of glucose by 
alkali almost as much as an equivalent quantity of hydrorhlol'IC acid. 

In acidic solution the said amino l:l.cids act about as monacidic 
alkali since tbey l'etard the inversion of sucrose by hydrochloric 
aCId almost in an equal degree as the equivalent quantity ofstl'ong 
alkali. . 

It could be expected that other amino-arids with a greatE'l' number 
of atoms of carbon should in the same way show m alkalic solution 

. strong acidic, in acidic sol ution strong basic propertles as weU,' 
Experiment has confirmed this 'expeetation. 

The following a-aminoacids were examined: 

CHa• OH2 • CH(NH2). COOH 
Moleculal' weight: 103. 

CRB",-

/CH.OH (NH2 J. COOR 
CH3 

Moleculal' weight: 117. 

CHs",
/CH.OH,.CH(NH,).COOH 

OHJ 

Moleculal' weight: 131. 

Behavioul' in alkalic solution. 

a-aminobutyric acid 

a-aminoisovaleric acid 
. (valine). 

a-aminoisocaproic acid 
(leucine). 

The just mentioned aminoacids pre\'ent the destruction of glucose 
by sodiumhydroxide as is proved by the following. A solution of 
50 Gr. gluCOSElt, in disti!led water afteL' being boiled was diluted 
to 1 Litel'. 

I) Chemisch Weekblad, 141 119 (1917). These Proceedings, Vol. XX, p. 88, 
April 27/ 1017: 

f{ 
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Fl'om this solution 40 cm3
• was taken with a pipette. I let it flow 

into a 50 cmz• flask, added a fixed quantity of the aminoacid in 
question to some of the flasks and added at the same time different 
"olumes of a solutio;n of sodium hydroxide of known strength. 

Finally the Iiquids were diluted with H,O to 50 cm3
• and 

shaken thoronghly. The thus obtained solutions were placed in a 
thel'mostat with waterjacket (tempel'ature 34°), the temperatul'e of 
the liquid in the flasks therefore rising gradually. At the beginning 
of the experiment and later fl'om time to time the polarisation and 
the intensity of colour of the solutions were detel'rnined under 
compal'abJe eil'eumstances. The results of these observations are found 
in table 1. ~(See table on tbe following page)'. 

From' tbe l'esults mentioned in th18 table it follows in the first 
, plaee that the aminoacids in question practieally do not influence 

the polal'isation of glucose (polal'isation of Nrs. 6, 7 and 8 at 
beginning). -

Äfter 3 1
/ 2 homs the polarisation has diminiShed most in the flasks 

that containerl the lal'gest quantity of NaOH (Nrs. 5 and 9: + JO,6 V.f 
AltllOUgh the added nurnher of ern3

, of the NaOH-solution with 
the Nrs. 6, 7 and 8 is equally gl'e1lt as that with the Nrs. 5 and 9,~ 
it follows from the table th at the polarisation wlth 6, 7, and 8 has 
diminished only to respectively 6,5, 6,6, and 6,5. 
I This number is less than th at of N°. 3 to which 3 cm'. of the 
NaOH-solution had been added. We may therefore eonclude that 
two milligt'am molecules of each of ,the aminoaeids compensate the 
action of about 2 em3

• of 1,06 normal NaOH-solution. The intensity 
of colou)' to~ of Nrs.' 6, 7, and 8 (aftel' + 21 and 6 X 24 hoUl's) 
that lies between that of Nt's. 3 and 4: was herewith in agreement. 

The a-aminocompounds of butYl'ic' aCId, isovaleric acid and 
isocaproic acid therefore behave in alkalic solution as about mono
basic acid. 

BelwviOtt?' in acidic solution. 
The inversion of sucrose by hydl'ochlol'ic acid was likewise 

pre\'ented by the said three a-aminoacids. 
From the results united in table Ha and IIb especially from the 

polarisation at the beg inning of the experiments it follows that these 
thl'ee - aminoacids neither influence to an important degree the 
polarisation of Sl1l'rOSe nor change polarisation of the solution by 
their own optical activity. ' 

Whilst the polarisation aftel' addition of 5 cm3 1,01 normal hydro
chlol'ic acid aftel' 161

/, homs (Tabl(' Ha) ha!'l lowered 101'espectively 
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TABLE I. 
Influence of r/ aminobutyric acid, <x-aminoisovalenc acid and r/-aminolsocaproic aCid 

on the deslructlon of glucos~ by alkali. 

I 
'0 <0 i: "0 I 

Polarisalion m Colour of the 
oOilJ grades VÉN1ZJ(E .... solutlOn ... ~ Ol "0 (2 dm. tube) 

NO. Added 
ilJ ..... Z"O 

..0 '" • Ol At begm- t After After + I After ± 
1 

IE E E....: DIng of the + 3lJ.o 
iU5~ expen- - ~ 21 hours 6x24 

Z ment 1) hours hours 
40 cm3• of a sol. 

0' I 
1 containing 

° "'" + 11,51 + 11,4 
colour- colour-

glucose (50Gr. M less less 
gluc.lo 1 Liter) ei. 

E 

1+8,1 2 id. 2 Ë 2) pale pale 
~ yellow yell ow 
ë I 

I 
Ol 

1+6,8-
E ... 

3 ld. 

I 

3 ilJ 2) yellow yellow 
~ 
~ I 

I 
:El r . .~ yell ow brown-4 ld. 4 2) +5,6 

I 
..... brown yellow 
Ol 
ti 
0 

I E I deep deep 5 id. 5 ... 
+10,°1+ 4,6 yellow-

/ 
ilJ brown :5 I brown 

206 milligram 
== 

+10,51 +6,5 

... I:: 
r/-ammobutyric "0 

QJ Ol 

6 id. 5 ilJ 

-/ 

Cl. :El acid (= 2 milli- t,) ilJ 
Ol 

I 
ilJ ... 

grammolecule) ö.. "0 Q) 

234 milligram "0 
~M '; 

- ..c:: • Cl. 

r/-aminoisova- t:: ~Z ~"'" 7 id. , 5 Ol +10,7 +6,6 ~ . leric acid (= 2 '" 

\ 

ilJ \ 

EI:: 0'" 
mgr. molecule E ot\! ;:;Z 

u 1Il:El Q) 

262 ~il1!gram 
>. 

I 
0 ~~ ~ 

r/-ammOlsoca- 10 
~ 8 id. proic acid 5 0 +10,6 +6,5 .9 0 

I 
..... Q) ... 

(=2 mgr. mo!.) • Cl. >. .c 
;:l 

deeper I . "0 

'9 id. 5 2 +10,3 +4,6 yellow- Ideeper, 
~ brown I brown 

+ 1,2 and + 2,5 (Nrs. 4 and 7), the addition of 2 milligmmmolecl11es 
of a-aminobl1tyric acid and a-aminoisovaleric acid causes that in 
presenre of the same quantity of hydrochloric acid the polarisation -
has diminished only to l'espectively + 12,2 and + 11,9 (Nrs. 5 and 
6). From this resllits thai the added quantities of these amiDO arids 

1) Between the dilution to 50 ems and the determination' of polarisatioll of 
course same 'time passes. 

2) The polarisation was not detel'lnined j the results obtained would \ie' beo 
Lween that of N°. 1 (+ 11,5) and th ase of Nrs. 5 al1d 9 + (10,0 al1d + 10,3) and 
would diminish ~l'adua\ly from N°, 2 to N°. 4 (Compal'e the results obtained befare). 

--------------.. _.~'~-----------
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compensate the action of somewhat 1ess than 2 cm3 of normal 
hydrochloric acid, which js demonstraled 100 by the observations 
made aftel' 24, 4Q-41 and 72 boms, 

Thel'efore they act about as monacidic alkali. Fl'om the observation 
aftel' ± 89 bours it follows th at finally the same end-sitllation is 
reached so that the stated influellce of rhe amino aClds ca~not be ascribed I 

to an accidental influence on the polarisation of fructose or glucose, 
..... , 

rn O<lSt:'Ij iE:: ... ci,ö 9,- a a 0- a ::: 0 

~ ... 0 S o.~ g. i1 """ """ ~ ~ aJol: Cl) al tI)"_ ~ ~ .Cl E-o ol:'--
::l ~§ .... '" ..... O!- 0>_ ~ 

Ê +1 
:!: :!: ~- ~ ~ ~-

'Ij -,- _ I- , _1 _ _ 1 _ 
tl- ----~- _1_-

1'1 Cl) ~!:! §'Ij lil iE:: li1: ... 0. 0 :;: ::; a a :.r ::l 0 0 0 

l:! .... 0 eQ.<lSC' C") 

~ """ """ 
C':) 

CIlol: CIl <IJ CI)._ ~ tl- tl- ~ z E-o ol:'--.... ........ 
~ <~ u:> ------- --~ 

;:;- e 5- e 0> S-rn +1 '<t'- r:tS 0-
aJ 
'Ij + + _I---±- 1 + <IS ... 'S cts c'Ij b.O rn ltt iE:: ;0-... -0 
.5 ::: ci. O := a 0 0 a ~-

.... 0 e 0.", C' """ """ 
l!') 

c:: ClJol: 
<IJ C1) en __ tl- tl- tl- ~ 

0 ~~ 
E-o=.t: ... 

:;: 
""" --r::- -"",,- -",,- -"",,- -r::-

<IS C':) :;jl- ~- ~- 0>- ~-IJ) ~ .t: +1 
C':) 

til + + + + --=L + & ----
S:bIl 

-10--~ ~ -0- -l!')- ~ 
..... - c ~ 0>- 0>- ei 0>- 0>- ei < b.O._ 

""" """ """ """ """ """ CIlC + +' + + + + + .Cl 

Dlluted to 100 cm \ and placed in . 

"\ 
thermostat (temp, 34°) 

Number of 

I I cm3 1,Ol 
Norm. Hel- e C':) 

""" 
l!'l l!') l!') C':) 

sol, added ---
0'0""'; 
C'- 0 
.- ~ E 

'Ij ~u~ 
<IJ 

, ._ b.O 
'Ij ~ 0;.:::; 
'0 .... -
< ... 0.'-

I 

b.O(\jE 
eg"" 
~~ 11 

I 

~ ----
\ ~ 

cc! 

I 
o .... 
.;;g~ 
::l C\l -

Ö ""' IJ)g:J0 
<IS'- ... 

'9 :9 '9 :9 :9 :9 tlSo. .......... 
OCQJ 

Om 
'" U 0 
E.c b 
Uu::: I 
~:aUl I 

~ 
----------1---------1----~ ... N C':) I """ \!') 10 t-

\ 
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N°. 

I 
I 

21 

3) 

41 

5\ 

61 

71 

81 

TAB L E Ha. 
Intluence of .. -aminobutyric acid anfl ',,-aminoisovaleric acid on the inversion of sucrose by hydrochloric acid. 

8_= Polarisation in grades VENTZKE \2 dm tube) u"'o 
_Sz", 

Added 
0 6 -= C1J I At After I ~z ~:g After Af ter After After \ ..o_...!. tU ' begin-

I ECl.U ± 161/9 hours I ± 24 hours 40-41 hours ± 72 hours ± 89 hours 
I 

",-:r: ning z 

50 cm3 of a solution I 
iTemp.of/ Temp. of ITemp. of ITemp.ofl Temp. of 

which contains 130 Gr. 0 +49,6 the pol a- the pola- the pola- the pola- thepola-
/ risation I risation I risation I risation risation sucrose pro 500 CM3. 

! .5 Iiquid Iiquid Iiquid liquid , liquid \ 

1 
1 

"t:J 

+49,31+ 13,71 (23°) )+ 6,0 I (25°,5) )-5,9/ (24°,5) /- 13AI (23°,5) 1- 14,sl (23°,5) id. 3 
C1J 
CJ 
~ , ë. 

id. ! 
I 

4 ~~ 1+48,91+6,71 (23°) I-o,s! (25°,S) 1-10,31 (25°) 1-14,71 (23°,5) 1-14,81 (24°) , 

1 1 
E~ I 1 ' I ' I 1- 15,1\ (23°,S) '1-15,1! (24°) id. S § É + 48,4 + 1,2 (230

)" 1- 5,0 (25° ,5) 1- 12,6 , (25° 

1206 mgr. ,,-amino-I ~~ +48,71+ 12,21 )+4,51 1- 7,1 1 1- 14,11 1- 14,8', id. butyric acid (= 2 5 
milligr.molecule)! :et 1234 mgr. ,,-amino-I ~:5 +48,81+ 11,9/ (23°) 1+ 4,31 (25°) 1-7,21 (24°,5) 1- 14,01 (23°) 1-14,81 (23°,5) id isovaleric acid , 5 

- (= 2 mllligr.mol.) -

/ 

, "t:J , , 
1-4,9 \ J~~2,sl I~ 15,2i \ __ 15,41 (23°) 

C1J 
id. , 5 ~ +4~6,+~,51 

,0 - - -

1 \ 
id. 3 + 49,01+ 14,81 (22°,5) 1+ 7,0 1 (24°) 1- S,5! (24°) 1- 13,51 (23:) 1- 14,41 
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TAB L E IIIa. 

Influence of asparagine, glutamic acid and tyrosine on the destructIon of glucose 
by alkali. 

! Öu:>§"2! Polarisation in 

.... ~~'O 
grades VENTZKE Colour of 

NO. 

I 

Added aJ-Z'O (2 dm tube) the Iiquid 
.c", . ~ 

At \ Af ter after ± 

I 
1

666
"': ~u15~ begin- ± 31

/2 43 hours 
Z ning hours 

I 40 cm
3 

of a I j + 11,31 + 1I,21 colour-1 sol. containing 
I ° less 50 Gr. gluc. p. L.I) 

21 
1 

1 

.., 
+ 10,51 +8,0 

1 
pale ~ 

id. 2 .., 
I til yellow 

J I. 0 
E 

31 1 I .... 
+ 10,31 + 6,3 1 

id. 
aJ 

3 ..<:: yell ow 
I I 

..... 

.S 

41 id. I 1 4 '0 +10,21 +5,2 
1 

brown· 

I 
Q) 

yellow 
I 

u I ~~ _0 

51 , 

1 
o..;t; 

1 +4,4 1 
id. 5 '0. +9,6 brown ~o.. 

~6 

61 
1141 milligram aspa.\ 

'" <IJ 

1 +5,0 1 
6~ brown id. ragine = ± 1,06 5 tol +9,8 

mtl1igrammolecule 0 yell ow 
>0 -

71 
r57 milligram glU-1 .8 + 10,31 + 6,3 2)/ id. tamic acid = + 5 '0 

yellow 1,06 milIigrammÖÏ. QJ 

81 
1193 milligram tyro-j :3 1+ 5,9 I id. sme = ± 1,06 1 5 a +9,8 yellow 
j milligrammolecule 

91 id. 
I 1 

5 +9,7 1+ 4,4 \ brown 

TAB L E lIIb. 

Influence of tyrosine on the destruction of glucose by alkali. 

l

At I After after ± 
begin- + 5 24 hours 
mng hours 

Added 

PolarisatlOn in I 
grades VENTZKE Colour 

(2 dm tube) 

1 la s~~ g~~a~~ingl I 3 1'§.5[ +!0,71 +5A 1 yellow . 50 Gr. gluc. p. L.I) 0 E -+1--.:=:.---'-----'+-1-------1-
1
---[>0 ~~. I I brown· 

2 id. 5 ~ -ä~ + 10,3 + 3,0 yell ow 

-1- -- -- -- -'-192 milligram 1 .2::! -g ~ 110t 1- 1 yellow, -
3 'd t· ( 1 06 5 E CIl.... d t + 5 0 somewhat 1 • yrosme = , '- <IJ ~ er- J deeper than 

milligrammolecule) Cl :5 mlned NO.l 

1) This solution was boiled for a moment and afterwards cooled til! the tempe· 
l'ature of the room was reached. 

~) All the glutamic acid is dissolved. 
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Fl'om Table IIb it follows in an analogous way that 2 milligl'am
molecules of leucin (n-a.minoiso-caproic aCid) nelltl'alizes the action ot 
± 11/~ crn~ of normal hydrochloric acid. In acidic solution leucine 
beha\'es as ± 3/4 aridic alkali. 

Then I set myself to the examination of t111'ee more complicated 
compounds viz. 

CJOOH . CH . (NH2) • CH
2 • CO(NHz) Asparagine 

Molecular weight = 132 (mono-amide of amino-sllccinic acid) 

COOH. CH(NH2). CH2 • CH
2 

.OOOR Glutamic acid J 

Moleculal' weight = 147 (a-aminoglutarlc aci9) 

HO. CeH •. CH2 • CH(NH2) • COOH Tyrosine 
Molecular weight = 181 (p, hydroxypheny lalanine) 

I observed that with my experiments acetamide cm •. 00 (NH2) 

and nrea 00 (NH2)2 behaved in alkalic and in acidic solution as 
practically neutraI. 

From this appears agtün a contrast bet ween the acid amides and 
the amino acids; l observed before this contrast in another direction. 1) 

Furthermore it has been proved in a previous communication 2) that in 
alkalic solution phenol arts abollt as a one-basic acid, whilst th is 
compound practically has no inflllence on the inversion of sucrose 
by hydl'ochlol'ic acid. 

In agreement with these resllits it could be expected that in 
alkalic solution aspal'agine fJossessing 'the caJ'boxyl group should 
beha\'e as a one basic acid. For the presence of the amino group 
asparagine should behave as monacidic alkali in acidic solutions. 

Gilltamic acid, which compound possesses two carboxyl-gl'oupS in 
presence (of sodil1m hydroxide should act as a two-basie acid; in 
acidic 801ntiol) it should behave as monacidic alkali (NH 2-group). 
Finally tyrosine for tlle presence of the phenolic hydroxyl-group and 
the carboxyl-group in alkalic solution shol1ld be two basir acid; in 
acidic solution the (NH

2
) group should render it monaridic alkali. 

These predictions were contil'med by the experiments (Tabie lIla, 
lIP and IV), 

From the expel'iments mentioned in 'fabie lIla it follows Jhàt 
undel' tlle CÏrcumstances described aspal'agine acts as monobasic acid. 

1,06 milligrammolecule of asparagine neutl'alizes the action of about 
1 cm 3 1,06 normal NaOH-soll1tion, as resu1ts from the polarisation 
aftel' 31

/, hours. 

1) H. 1. WATERMAN, Die Stickstoffnahrung det' Presshefe, Folia microbiologica. 
(Holländische Beiträge zur gesamten Mikrobiologie) 2, 173 (1913). 

~) These Proceedings, Vol. XX, 88 (April ~7, 1917). 

----,~_._--
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T A.BLE IV, lntluence of asparagine, tyrosine and glutamic acid on the inversIon of sucrose by hydrochloric acid, 

1 I ".~ I Polarisation in grades VENTZI(E (2 dM. tube) 
-~E.E 

NO. 

I 
Added 

",131
1 b:~~'IMtef ± 16'/, hoursl Alter ± 24 hours I After 40-41 hOurs I Af ter ± 72 hours I Af ter ± 89 ho~rs 

1 

oZu 
. :t: 

150 cM' of 8 sOlutienl 

1 
! +49,61 

I Temp.of I I Temp.ef I I Temp. of I 1 Temp. of I 1 Temp. of 
J I which contains 0 tue P?larj- the P?lari- the P91ari- the P?lari. the polari-

1130 G, sucrose p, sahon I satlOn satJon I saban ! saHol'! 
500 CM3 I liquid Iiquid liquid \ liquid I I 1tquid 

2 I I 
, 

+49,31 + 13,7/ "I 1 1- 5,91 1- 13,41 1- 14,51 id. 
I 

3 (23°) 1 + 6,0 (25°,5) (24°,5) (23°,5) (23°,5) 
-

-

3 1 id. I 1 
4 +48,91 + 6,71 (23°) 1- 0,51 (25°,5) 1- 10,31 (25°) 1- 14.7 1 (23°,5) 1- 14,81 (24°) , 

4 I ' id, I 1 
5 +48,41 + 1,2[ (23°) [- 5,0 [ (25°,0) 1- 12,61 (25°) 1-15,11 (23°,5) 1-'15,1 I (24') 

5 
I 

F id. j264mgr,asparagine [ 5 [ +49,2 [ +1O,5j (23') 1+ 2"j (25°,5) 1- 8,41 (24°,5) 1- 13,91 (23°,5) 1- 14,51 (24°) -= 2 milligram mol. 
Ó. 

6 I id. 1181 mgr. tyrosine I 5 
~ +48,21 + 6,0 I 1- 1,31 1- 10,61 1- 14.9 I I I = 1 milligrammol. "" 
~ id 5 

I .. 
- 4,9 -12,5 -1512 -15,4 (23°) 7 § +48,6 +.2,5 

----'-----+------'-----0----1 ~ 

I 1 
- 1- 5,5 8 id, 3 .. +49,0 + 14,8 (22',5) + 7,0 I (24') (24°) -13)5 (23') -14,4 
1l 

1 , 

I 
I 

.1 be~fn-I After ± 3Vs hours I After ±'20 hoûrs I Af ter ± 137 hoursl 
1 

I 

-à 
-g 

I mng 

I 
I Temp.of I I Temp. of 1 . I Temp. of I I 

I I 
~ the P?lari~ tbe P9lari. the P9iari. 

% sabon ii~~?: ! satlOf1 
I 1 liquid liquid 

I ' id. I I ° 
§ 

+49,61 I I \ I I I I 1 I 9 
S , 

I 1 1 

Co 

+49,21 +43,41 1+ 10,61 l-l~91 I 
I I 

1 

id. a . (24°,5) (23°,5) (24') I 10 
~ 1 

I I 1 
ji; 

+49,41 +41,71 i + 4,01 1- 14,91 (24°,5) 
I I I ' 1 ti. id. 4 (24',5) (24',5) 

I 

12 
I 

id. 
I I 5 +49,0 1 + 39,41 (25°) 1- 1,0 I (24°) 1- 15,21 (24') 

1 I I I 
13 I id. 1147 mgr, glutamic 1_ 5 not yet dissolved 1+ 3,0')1 1- 14,81 I 1 I I acid = I milligr.mol. 

14 
I 

id. 
1 I 

5 +49,11 +39,4\ 1- 0,9 I 1-15,! 1 I I I I 
15 

I 
id. I I 

3 +49,21 +42,71 1+ 10,61 (23',5) 1- 15,11 (24°) I I I I 
I) All tbe glutamic add is dissolved. 
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Mt:lCh stronger is the defending influence of 1,06' mIlligram
molerule glutamic acid and of 1,06 milligram molecule tyrosine, 
which compensate the act ion of about 2 cms 1,06 normal NaOR
solntion (polarisation aftel' 31

/, hours). 
Glutarilic acid aets just Jike tyrosme as al most two basic acid, 

which was once more confirmed fol' the latter compound by the 
experiment descl'lbed in table IIIb. 

It must be remarked that the glutamic acid (N°. 7) drd not quite 
dissol ve even aftel' being s~haken repeatedly. 

Nevertheless ± 14 em3 of the clear solution were nsed at the 
beginning fOl' tile determinion of polarisation. 

In the remaimng alkahr liquid all the glntamrc aerd was drssol ved 
aftel' some time (wrtbin 31

/ 2 houl'S). The tyl'osine (N°. 8, table IIla 
and N°. 3, table llIb) was dissol ved bu t httle. At tile addrtion of 
the NaOH-solutiolI aftel' being shaken it was quite dissolved. 1) 

The additlOn of hydl'ochloric acid too causes the rapld solntion 
of tyrosine. 

This compound In this I'egard resembles substances snch as zinc ft 

hydroxide and alnminiumbydroxide. 
In acidic solution the glu tamic acid drssolved but gradually. I 

did not determine polarisation before all had dissoh'ed. Although 
the glutamrc acid therefol'e cOllld not be active to a. certam extent 
at tile beginning of the experimentE., fi'om the results obtained it can 
be concluded with rather great certainty that glutamrc acid in 
acidic solutioll behaves as monacrdrc alkali. 

Tyrosine too (tabie IV, N°. 6) behaves in acidic solutron as 
monacidic alkali; :I milligrammolecule compensates the action of 
about 1 cm 3 of normal bydrochloric acid. 

Asparagme acts as 3/4-acidic alkali; 2 millIgl'ammolecules com
pensate the mvertive action of about 1,5 cm3 of normal hydrochloric 
acid (Tabie IV, N°. 5). 

Afterwards aniline and pyridme were snbjected to research, in 
how far these rompounds influence the destruction of glucose by 
alkali and the inversion of sucrose by hydrochlorlc aCId.' 

C,B s • NR~ Aniline. 
Molecular weight = 93 

C6H6N. Pyridine. 
Molecular weight = 79 

1) In heatmg the solution to the boihng point but without the additIOn of NaOH 
the tyrosme <hssolved almost quite, but In cooling til! the ordinary temperature 
was reached an impOl tant quanlity crystalhsed, which was dissolved rapidly at 
the addition of NaOH. 
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The aniUne present in the làboratory was distilled with steam 
and aftel' drying distilled in the ol'dinal'y way. The boiling poiI,!t 
was 180°. . 

The pyridine of tlle laboratory was distilled in fractions. The 
fl'a~tion which boiled bet ween 115° and 117° was nsed fol' thë research. 

It could be expected that in alkaliê sollltion both componnds 
shonJd behave neutral, in acidic solntion they shouJd act as 
monacidic base. 

The l'efel'ential expel'irnentA which are me~tioned In table V and 
VI have eontirmed this expectation. 

TAB LEV. 

Influence of aniline and pyridme on the destruction of glucose by alkali. 

a. Anrlme. 

I 
I O<o§ a3 1 

I Polarisation in 
grades VENTZI(E ... ~",-o (2 dm tube) Colour after 

NO. Added 
aI-Z-O 
.c "" «s 

At I After iE E E...: ± 24 hours ::lu ... o begm- ± 3 
I 

IZ ~<Il ning hours 
80cm3 of a solutlOn, 

I 
I 

I which contains 0 I + 11,0 + 11,1 colourless 
50 Gr.gluc. p.Liter l ) "iiî 

--~-ûî 
2 id. 10 

0 + 9,8 + 7,4 brownyellow E - ... 
al 

1,55 Gram 
:S brownyëllow 

3 id. aniline 10 .!:: + 9,7 + 7,3 (something 
-0 deeper) 

I 

al , 
~o 4 id. 10 -"", + 9,6 + 7,2 brownyellow o.c<) 
-0. co. At After «sE 

b. Pyridine. '" QJ begin- ± 5% 
E~ ning hours u 

I 

0 

1 id. 10 =: + 10,2 + 3,4 brownyellow 
0 .... 

2 id. r 1,66 Gram 10 
-0 + 10,2 + brownyellow al 3,4 pyndme .... 
.E 
iS 

3 ld. 10 + 10,4 + 3,5 brownyellow 

From table Vla it follows that the retal'ding' power of aniline on 
the inversion is vel'y great. 

The polal'isatioll pl'oves that practically IlO sucrose has been 
inverted. 

1) The solution was boiled for a short time and afterwards cooled down to the 
ordinary temperature. 

- --------------- ---- ------ - ---
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a. 

1 

21 

31 

41 

51 

61 

71 

b·1 

1 I 

21 

31 

41 

si 
61 

'1 

si 
c·1 

1 I 

21 

31 

4[ 
5 f 

61 

11 

TASLE VI. Intluence of amline and pyndme on the 1OverslOn of sucrose by hydrochloric acid. 

Added 

containing 

I 

I 

Number of 
cM;. 1,01 

Normal Hel· 
solut. added 

0 
260 Gr. sucrose p. L. -

I I 
id. I I 2 

id. 
1 I 4 

ld. 
I 

i 6 
I 

id. I I 10 

id; 11,72 Gram amline I 10 

id. 
I I 10 

I / 

id. I 1 
0 

id. 
1 1 

2 

ld. 
1 1 

4 

ld. 
1 1 

6 

id. 
I I 

10 

id. I 0,50 Gram aniline I 10 

id. I 0,64 Gram aniline I 10 1 

id 
I I 10 

I I 
id. I 'I 0 

id. 
1 I 

2,1 

id. I I 
4 

-
id. 

/ I 
ij 

id. 
1 1 

10 

id. I 0,494Gr. pyridine 1 10 

id. 1 - I 
10 

I 

~ 
ei. 
E 
'" ~ 

~ 
0 
E .... 
'" ::: 
.5 

'" '" u 
<U 
'a 

'" '" <U 

~ 
c) 

<:> 
2 
.B 
Cl. 
;:l 

'" ~ 
1i: 

I 

At beo I 
ginnlng 

+49,5 

+49,61 

+ 49,51 

+ 49,5) 

+49,51 

+49,51 

+49,2/ 

At I begInnmg 

+49,71 

+49,81 

+49,41 

+49,21 

+48,91 

-1-49,41 

+49,21 

+4s,sl 

At I begtnnmg 

'+49,81 

+49,5) 

+49,41 

+49,41 

+49,5) 

+49,51 

+49,2) 

Polansation 10 grades VENTZKE (2 d.M. tube) 

, 

After 53/4 hours I 
I 

Af ter S1f2 hours I After 24 hours I Afler 4 X 24 hours 

I temp. Of: 
Ilhe pola +49-4 nsatIOn 

hquid 

+44,91 I 

+49,5 

I 
temp. of I 
the pola 
flslltIon 

hquld 

+~1,21 I 

nsation 
hqUld 

+21,71 I 
+40,7/ 

/ 
+34,31 (18°,5) / + 5,sl (IS0,5) I 

+36,31 (19°,5) ) +27,71 (18°,5) ) - 4,2) (IS0,5) ) 

+n2 .1 -I +15,51 I -13,21 
1 

+ 49,51 (1~0,5) I +49,51 (18°) I +49,31 
1 

+ 25,51 .09°,5) / + 14,7\ (18°) I -12,71-~,5) 1 

After 18 hours I After 24 hours 
/ 

After 48 hours I 
Item p of thi remp of thi 'temp of thel 

+ 49,4 polansatlOn polarlsahon jpolansatlon 
hqUld hqu'd ltqutd 

+27.1 I I +21,51 I I I 
I 

I + 4,91 
1 

- 8,7) 
1 

-t 12,6/ (16°) (190 ) 

+ 1,41 (17°) I - 5,21 (16°) 
I 

-13,61 (190 ,5) I 
- 9,sI (17°.5) 

I -13,61 (16°) -I -15,81 (1so,5) I 

+ 8,1 1 (170
) I + 1,21 (16°) I -11,51 (18°,5) I 

+17,8/ (16°,5) I +11,21 (16°) I - 4,sl (19°) 
1 

-1
8,41 (160 5) 1 -12,71 (16°) I -15,91 (19°) 

I 
After 6 hours I After 21112 hours I After a long time I 
+49,7 

temp of the Itemp. of thel /temp. of thi polarisatIon + 49,6 pOl,n.alton + 49,9 polartsalton 
l'qu,d hqUld ltqUld 

+42,0 + 14,61 (20°,5) I - 8,21 (21°) I 
+35,3 

C2~ 
-, 1,71 ~ (20°,5) I -14161 (200,5) I 

- 9,51 1 -14,7) (20°,5) 1 +28,0 (21°) 

+IS,O 
(-

-14,21 (20°,5) I - 15,2.1 (20°) 1 

\ +35,3 - o.sl (21°) I - 1415 1 (19°,5) I 
+16,8 -14,91 (20°,5) I -15,71 (19°) I 

e po a· 
risatlon 

Iiquid 

-12,21 (16°,5) 

- J6.3 f (1'7°,5) 

-16,81 (17°,5) 

-16,71 (17°,5) 

I 

I 

1 

I 
1 

1 

/ 

I 
/ 

I 

1 

I 

1 

/ 

I 

1 

I 
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Hel'ewith the fact was in agreement that aftel' 24 hours the liquid 
of NU. 6 (Vla) did not possess any l'educing power on FlmLlNG'S 
solution. 

A iodometrical determination of invert-sngal' pl'oved that less than 
60 milligrams of invert-sugar was present pel' 100 ern 3

• 

1f the liquid of N°. 6 (Vla) aftel' 24 homs is boiled fol' some 
time the redllcing power on FEHUNG'S solution becomes greater. 
Boiling with an extt'a quantity of strong hydl'oehlorie acid gives a 
liquid th at aftel' being neutralized with alkali possesses astrong 
reducing action on Fl<mLING'S soltttion. 

From table VIb it follows that 500 milligrams and 640 milligrarns 
of aniline corupensate the action of respectively ± 5 rm 3

• and 7 ern 3
• 

of norrnal hydl'orhloric acid, which pl'oves that in acidie Sollltion 
aniline behaves as monoaeidic alkali. 

From table Vlc it can furthel' be eoncluded that 0.494 gl'. of 
pyridine, compensates' about 6 cm 8. of norrnal hydroehlol'ic acid, 
pyridine acts therefore about as monacidic alkali in acidie solution. 

The basic and aeidic character of the eompollnds described in the 
above is in aeeol'dance with the eonstitution-formula, whirh nowadays 
are assurned fOl' these eompounds. 

The method of research described can help to find a better leon
stitlltion-forrnnla in cases where the said accol'dance does not exist l). 

For the rest one may be astonished a little by the stl'ong neutra
lizing action against hydrochlol'ie acid on the one hand, sodium
hydroxide on the other hand of componnds being generally known 
as fee bIe aeids or basic substances. 

Frequently we can make good use of this neutralizing action of 
substances with a but feebly acidic or basic ehal'acter in watery solution 
.in Ol'der to rornpensate the inflllence of strong alkali Ol' stl'ong acid. 

In many experiments in the labol'~tor.v as well as in technical 
processes we have of ten to struggle with the formation of strong 
basic substances or strong aeids. In sueh cases we can compensate 
the aetion of the stl'ong alkali Ol' acid by the addition of efficient 
amphoter or weak electrolytes. 

Dordrecltt, Jllne 1917. 

1) A fi~st example of this was given in the preceding communication with the 
betain. 


